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1 
This invention relate to a devlce for testing 
the accuracy of flrearms end has particular ap- 
plication to the final inspection testlng of fin- 
ished newly manufactured flrearms. 
As the final stage in the functional testing of 5 
flnished flrearms, particuiarly rifies, it is desir- 
able to tire .« number of rounds of ammunition 
to determine that the arm will shoot accurately 
and consistently. Any functional defect in bar- 
re1, action, or stock will usually be reflected in l0 
the size of the group such shots make upon a 
target. When accuracy shooting is done by « 
human shooter, many errors and inconsistencies 
enter the picture. Being human, the shooter is 
subject to fatigue and as ho becomes fatigued 15 
both his judgment and his shooting ability are 
lessened. Particularly with high power center- 
tire rifies, an accuracy shooter must be limited 
to firing hot more than about ton tests an hour 
or his work will be absolutely unreliable. 20 
Human errors in shooting bave also required 
muny rounds of flring belote signiflcant results 
could be obtained to serve as a guide for gun 
and ammunition designers in standardizing am- 
munition characteristics and in studying the er- 25 
fect of design changes, of barrel vibrations, and 
the influence of the bedding of a rifle in the gun 
stock. 
Previous attemps to eliminate the human fac- 
tor bave all been doomed by the fact that the 30 
mechauical tests utflized introduced their own 
errors due to the method of clamping the arm 
and, in ail cases, the machine test shooting 
characteristics of « rifle were radically different 
frein the characteristics noted when flred in the 35 
normal way, As a result, human shooters bave 
usua]ly been used for accuracy testing of flnished 
rifles. 
By reason of the dflïerence in human and 
prior machine test shooting characteristics, it 40 
bas also been the usual practice for an expert 
shot to flre a number of shot and appropriately 
adjust the sights to make the point of impact 
and the line of sight coincide. A shooting rest 
in which a gun might be supported and flred 45 
without shifting its normal point of impact 
would obviously permit the gun to be flred for 
rive to ten rounds to establish the center of im- 
pact of its normal group, and with the rifle still 
so held the sight might be adjusted to cause 50 
the line of sight to pass through the center of 
the normal group. 
The object of this invention is to produce a 
flrearm testing device into which a flrearm may 
be inserted and in which it may be flred repeat- 55 
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edly without shifting in the device and without 
requiring re-aiming. 
It is a further object of this invention to pro- 
duce a firearm testing device in which a flrearm 
may be fired with results and grouping charac- 
teristics practically identical with those which 
will be secured by the best human shooters in 
the best physical condition. 
An additional object which is practically a 
prerequisite to the attainment of the other ob- 
jectives is the provision of such a device which 
does hot subject the firearm to any unusual 
stresses or strains which might tend to distort or 
even fracture gun stocks or tend to cause the 
flrearm to shit in its supports. 
I contemplate that these objectives may be best 
achieved by clamping the gun at buttstock and 
fore-end rigidly fo a light weight rigid frame 
which is supported for recoiling movement upon 
balls rolling in V-tracks. During the period in 
which the bullet is pssing through the barrel 
the recoil of this frame is opposed only by the 
forces of inertia and friction. Thereafter, the 
frame is gradually decelerated and returned to 
its original position. 
The exact nature of the invention as well as 
other objects and advantages thereof will more 
cleariy appear ïrom consideration of the follow- 
ing specification, referring to the attached draw- 
ings in which: 
Fig. 1 is a top plan view of my device. 
Fig. 2 is a vertical longitudinal sectional view 
taken on the line 2--2 of Fig. 1. 
Fig. 3 is a partial front end elevational view. 
Fig. 4 is « partial vertical cross-sectionl view 
on the line 4--4 of Fig. 2. 
Fig. 5 is a side elevational view of the recoil- 
ing frame. 
Fig. 6 is a schematic drawing of the e!ectrical 
and pneumatic circuits employed. 
Fig. 7 is a schematic drawing of the electrical 
circuit of « suitable rime delay relay. 
Fig. 8 is a partial cross-sectional view on the 
line B--B of Fig. 4. 
Referring to the drawings by characters oï 
reference, it may be seen that my invention com- 
prises a recoiling frame , shown in Fig. 5, gen- 
erally of channel ïorm, in which a flrearm may 
be received. At the ïorw.rd end of the frame 
a pair of plates 2 and 3 are supported to define 
a V-channel in which the fore-end may test. 
Toward the rear end of the channel a socket  
is arranged to receive a V-block  in which the 
lower face oï the buttstock may test. To assist 
in accommodating various gun models, several 
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blocks  of different height may be provided. A 
cross plate 6 provides an «butment for the butt- 
stock of the iïrearm and a top V-block 7 is pro- 
vided te engage the upper face of the buttstock. 
Preïerably, each of the gun engaging surfaces is 
provided with a firm slightly resilient pad, net 
shown, which will net mat «ny surface with 
which if c0ï-ies in contact. 
Te assist in initially positioning the firearm 
in engagement with the cross plate 6, a spring  
urged plunger G is mounted in thë frame  in 
position te engage the forward face of the trig- 
ger guard as the arm is placed in the frame and 
exerts a spring force urging ttie bfltt platWof the 
arm into engagement with the abutneht plate 
The top V-block 7 must be mounted in such 
a fashion that it can accommodage itSef readity 
te variations in the contour of the upper surface 
of the stock but must be rigidly supported agaiïS 
lateral shifting. One means of providing t.his 
suPPort is t0 figitily attach tIàë Vblock 7 te a 
cylindrical block [} which is snui received in a 
beaing bl6k  and confined tlieein by side 
plaC I I eïiàin the Side facës Of thë block 
Thé V-block i theefre free te have ]imited ro- 
tation abfl the axis of the black 9 but bas no 
fréeî26ni fsf tïiòvement parallel t that axis. In 
turn» the assembly of Beaing bloek |] and side 
platè il i rigidlY edufed Wlthiti a saddle 
which is srbVidi ith tiepending legs 13 in each 
of hich. r6ov I bas been fofmed and ac- 
duatëly .fittd. te ëfigage blocks I mounted on 
the étiè 5f the ffaiiie l. By thèse means the 
V-bl6ck 7 is uÏsi8rté aainst any làtëral more- 
ment relative.te .thë frame. 
The Vbl5dlt 7 i claffiised down ipn the stock 
bY ari- rivëfiiëiit ïiieans which is adjustable for 
mëdeatë iaitiëns in height. A Convenient 
reCns ha bèèfi fbuiii t6 be a quick releaSe toggle 
claffp 0inoçisiri ri ariïi 17 swingablY munted 
On thë fanîë i aiid carrying a Scew 18 which 
bas its heád sScfiC in a ïloatin mofintirig in the 
satidlë 12. A laflïpin levC 19 i aise swing- 
abl:ï fii0uitC bfl the frame I anti is cnnected 
by a t0ggle 20 te the arm 17. A thè lamping 
arm 17 aipbahè the hbri,6htl poSition the 
togie 2[} oê thugh  centër o0sition and 
conés 6 ëst Wlth thè stoi 21 eiigaging the up- 
per stiffáë of thë aiTi 17 jUSç 0îe cèfitêr. In 
this position the toggle canner bè everëd by 
upward, fòcë aPi51ièd tó thè arm 17. In fise, the 
leèr I[} a/bë buht fowad ánd th screw 
18 adjusted te stbP frèe motion 6f thë lêver just 
before the tJgglë oês thrbuh ehter. Ffirther 
movemflt Of the lève then applies aii additï0nal 
force-te compress the patiS in the jaws of the V- 
block and rigidly clamp the buttstock. 
If will be note,d that aH standard buttstock 
shàpes taper te thë frbnt in a ide elevational 
view. Thus, a f6cè tCdin te iriove the butt- 
stock fòrward in thè framë exets a wedging 
force upofl thê dlaffPed V-blocks and tightens 
the effective gi. 
Te secure the fore-end in the V-channel de- 
fined by olates 2 and 3, a Pair of air clamps 22 
are mounted on the ède of the-frame I. In 
effect, thesè ái laiS are small, spring returned 
air motors each Pr0vided with a plunger 2 with 
a suitably padded tip arranged te engage the edge 
of the forestock of a flearm. Preferably, air 
pressure will be apilïed t0 these cyiinders frein 
any convenient sòurce under the control of an 
electically opeated valve ]{. Conveniently, the 
valve may be contbllèd 'bY a micro-switch 
mounted on the arm i 7 and shifted by comïlë- 
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tion of the over-center motion of the to.ggle into 
position te actuate the air clamps. The opera- 
tion of the air and electrical systems will be more 
fully described in a later discussion of Fig. 6. For 
5 the present, it will suflice te note that the air 
clamps in conjunction with the buttstock clamps 
provide a means of rigid]y Clamping the gun 
stock at the normal gripping points nd without 
distorting the stock or exerting any other force 
I Upon the barrel or receiver which could tend te 
Vary thé normal shooting characteristics of the 
firearm. 
Beneath the forward end of the frame , a 
air Of hardened and accurately ground steel 
]5 !5ates 2 are mbfifited te define a V-track sub- 
stantally para]lel te the line in which the barrel 
of the fiream is sUpported. 
At the rear end of the frame I a pair of cross 
bar 27 are secured and rigidly braced te the 
,qo frame. At the left hand end of the cross bars 2 
a pair qf hardened and accuràtely ground steel 
plates 8 are mounted o define a V-track paràl- 
lél te that formed by t.h plates 26. At the rght 
hand end of the cross bars 2 a hardened and 
5 ground fiat plate 29 is mounted in para.llel rç!a- 
tion te the v-track fqrmed, by plates 28. The 
two v-tracks and the fiat plate are a,rnge.d te 
ride on steel halls which .aë supported in a base 
frame te be nCt described. 
z0 The base fram_ e 3[} is fomed as rigid]y as.pos 
sible and may havWas a foundation  pair of 
channels l and 2 m0intod back-to-.bak te 
ferre an Iïbeam section which is provided iti 
a pair of angularly braced cross bars 3. Bracëti 
35 stanchions 3a extend upwardly frein the Cross 
bars  and ai the uPper ends of the stanchons 
two pairs of hardened atd ound steel pate 4 
are rigidly mounted tu dèfihe a pair of parallel v 
tracks. Blocks 3 are provided te close, the ends 
40 of each of the V-trac]s and to.sèrve as limit Stops 
for the rolling movement of steel balis placed 
therein. 
Ai the front end Of the base frame. 3[} a.othêr 
Pair of hardened and_ ground steel plates 3$ r e 
45 igidly mounted tp define a third Vtrack.paallel 
with. those just described. This brack i c]osed 
at the rear end by an abutment block  and ai 
the front end by a similar block 8 on which there 
i mounted a permanent magnet 9 arranged te 
5o engage the bail in the adk and releasab!y .retain 
i in its foremost positibn. 
stee halls {},  , anti  are placed in the tracks 
of the base frame 3{} and the top frame  is placed 
thereon with its V-traCks and 0ne fiat track rCing 
5 on top of the halls. The reár end o the abutment 
block 37 serves as a stop te limi forward mo*e- 
ment of the top frame by engagement with an 
abutment 3 formed on the depending portion of 
t.hë top frame...In th è normai.f0rward position of 
60 the topframe the abfitment  is in engagement 
with the block 3 and .e.ac h bal is in {ne orwàrd 
end of its track, the bail { being retàinèd in that 
position by hè rnagnet .9. Ai an noffa angles 
of inclination theé Wiil b.e sufficieflt frieioal 
65 resistance te Siippage o the Uppër rme oï he 
ball } te prevent displa¢ment Of th_e U!!er 
frame. 
At the extrehe rearwari psltin a laçgë tub- 
ber bumper  is positïoned te abs0b thë ii-flPact 
70 in Case of an 0ver,travel e.th e teïo frame undêr 
the forces of firing extremel-y heavy lbads. 
An electrical solenoid  is pOitioh:ed in the 
lçer portion o the_top frame gnd bY i-aèans "o a 
link  n_d ieveç 4 p0yid'e a movable nkountn 
76 fbr a-pin 8 Which may be ïnsered in fr0ht bf ï 



gun trigger after the gun has been clamped in the 
upper frame. Obviously, energization of the 
solenoid will serve to pull the trigger and tire the 
gun, after which the spring 49 wfll reposition the 
pin clear of the trigger. The solenoid may be 
energized by appropriate means to be later de- 
scribed. 
For testing the low and medium powered rifles 
itis unnecessary to provide any means to de- 
celerate the top frame as the forces of friction 
and inertia will readily absorb the recofl. Rifles 
of such calibers as .». Hornet, ..2. Remingten, 
and 2.57 Remington-Robert may be so tested. 
Upon firing, the normal forces of recofl tend to 
move the top frame rearwardly and, for a small 
fraction of an inch, it will usually slide over the 
balls. Thereafter, the balls commence to roll and 
the ball 49, as soon as if rotates at all, pulls loose 
from the magnet. As a result of the sliding 
movement over the balls, they will reach their 
stops flrst when the top frame is returned, man- 
ually or otherwise, toits normal forward position. 
The top frame should be caused to slide back to 
it original position in engagement with the stop 
abutment . 7. 
To insure that the top frame is always in the 
saine position upon flring, a switch §9 may ba 
mounted on the lower frame with ifs actuating 
plunger 5| in position to be engaged by a cam 
block 52 supported on the top frame, if this 
switch is wired in series with the flring solenoid 
and is closed only when the plunger is depressed, 
it will be impossible to tire from any other than 
the foremost position. 
For all the higher powered loads, it is essen- 
ttal to provide means in addition to the rubber 
block to decelerate the upper frame. For arms 
of any power itis convenient to have automatic 
means to return the top frame toits correct posi- 
tion after each shot ls fired. These means can 
readily be combined in one unit by the utilization 
of a double acting air motor 53 positioned, pref- 
erably, in axial alignment with the barrel of a 
firearm clamped in the frame with the piston rod 
54 arranged to impinge upon a plate 5§ supported 
on the top frame. 
In the preferable operating cycle the air motor 
wfll be started rearwardly slightly before the gun 
is flred and will continue to move rearwardly ata 
rate which is less than the normal recoil velocity 
of the firearm. Thus, the firearm which is ac- 
celerating rearwardly will overtake the air motor 
and in attempting to accelerate the air motor will 
dissipate much of the recoil energy, permitting a 
smooth shockless deceleration of the top frame. 
After the assembly reaches its rearmost position 
the air motor is reversed, returning the top frame 
to ifs normal forward position and holding it 
there by air pressure until just prior to the actu- 
ation of the flring solenoid for another shot. In 
either direction of motion the air motor is driven 
by air pressure acting on one face of the piston 
and the velocity attained is determined by the 
rate at which trapped air is released from the 
space behind the piston. The timing of the mo- 
tion of the air motor is controlled by electrical 
circuit means which will be described in more de- 
rail by reference to Fig. 6. , 
In regard to the general features of mechanical 
construction, it is of importance that all units 
be as rigid as possible and that the weight of the 
recoiling upper frame be reduced to the absolute 
minimum. This latter end can  be achieved by 
utilizing aluminum as the material of construc- 
tion, all of the lightly stressed areas being skel- 
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etonized to the maximum extent possible. A 
welded construction of built-up plate and channel 
sections is a convenlent and economical me- 
chanical form. 
5 Although the recofl forces are resisted in di- 
rect line with the barrel, there appears to be an 
occasional tendency to muzzle jump with some 
arms which may tend to rock the upper frame 
about the balls on which if rolls. This tendency 
10 may be kept under control by mounting guard 
rails 55, 57, 59, and 55 on the upper frame and 
securing over each rail a roller bearing 59 flxed- 
ly mounted on the lower frame. 
As has been noted, the lower frame should be 
t5 ruade as rigidly as possible and the weight of 
this frame is immaterial except from a standpoint 
of ability to move if around. For a factory in- 
stallation, it may be very heavy and should pref- 
erably be mounted with capacity for positioning 
20 in elevation, azimuth, and height above the floor 
or relative to the opening into a shooting range. 
Conveniently, if may be mounted upon a machine 
base having the type of controls and adjustments 
typical of industrial planers, radial drill presses, 
5 or some types of millers or grinders. Details of 
such a mounting are not disclosed for they form 
no part of the present invention. 
Referring now to the air-electric circuit 
shown in Fig. 6, a brief functional review of the 
30 end to be accomplished may aid in understanding 
the detailed wiring diagram. 
To insure that the operator must have his 
hands and body in a sale position, if is desirable 
to provide a suitably located operating station 
35 with two operating buttons | so spaced that 
the operator must use one hand for each button. 
Pushing these buttons should initiate the action 
of all electrical circuit elements and should lock 
in the circuit for the normal duration of the 
4O operating cycle through the agency of rime delay 
relay 62 and contactor 5.. Operation of the 
buttons shou!d also immediately start the piston 
rod 5to moving rearwardly. After a short rime 
delay, approximately o of a second, the flring 
45 solenoid  should be actuated by rime delay 
relay 6and after the arm has fired and the top 
frame has reached its rearmost position, the air 
motor may be reversed and returned by means 
including rime delay relay 55 and double acting 
5O valve 56. In the event of a hangflre or misrire, 
rime delay relay 67 is arranged fo take control 
of the air motoç and return the piston rod § 
fo prevent a completely free recoil of the top 
frame. A switch 5 mounted on the lower frame 
55 and actuated by a cam 59 on the top frame is 
arranged to shift the control function from 
relay 5 fo 65 when the gun rires and the top 
frame recoils. 
The switch 59 previously referred fo is wired 
60 in series with the f'ing solenoid 45 to prevent 
riring in case the top frame is in any other than 
its correct position. 
To insure that the unit wfll hOt be operated 
without adequate air pressure, an automatic 
6 pressure switch 69 is arranged in the airline and 
controls the supply of power fo all units. 
The air clamps 2 on the forestock are actuated 
by a solenoid operated valve 9 which is energized 
as a result of closing the switch 7 when the 
70 buttstock clamp |9 is closed. As a further safety 
feature, an automatic air switch 7 is attached 
fo the air line reaching the air clamps and this 
switch is arranged in series with the push but- 
tons 5  to insure that the operating cycle will hot 
75 be initiated unless all of the clamps are closed. 



Conidering the air«electric circits in mure 
detail, if may be noted ,hat each .of the rime de- 
lay relays 62, 64, 66, arld 6./, may be of mllar 
type selected or adjustable to secure the proper 
rime delay for the particuiar operatien. Cnaral 
Electric vacuum tube time delay relays, type 
CP,-7504-A3, have prov.en to b highly satiSfac- 
tory but could be replaced .by any other cenven- 
lent delay device capable of operating a single 
pole double throw set eï contacts ai  defmite 
predetermined interal of time,after the appliCa- 
tion of power to an initating circuit. In Fig. 6 
no attempt has been ruade fo show tl i,ternal 
connections of the units;, however, 
noted that power to actuate the electronic ële* 
ments is applied from the line through terminalS 
B and C and that the connection of t.erminat A 
to terminal B through .an external circuit inïti- 
ates the timing operation. Ai the end of the/I«re- 
determined rime period the eléctroui..relay unc 
tions to throw a contact arm on terminal D from 
the contact E with which it is normally closed 
to th normally open contact P. Fi. is a wir- 
ing diagram of one of several approprie 
of time delay relays. Ail ïour,units may be lden- 
tical as to basic constrnction but. their unction 
ing in the circuit requires accurately rixed timing 
in appropriate units. In an illustrative installa- 
tion, relay 62 bas had a rime delay of 1.4 seconds; 
relày 6a delay of 0.1 sc.ond; relay 65a delay 
of 0.8 second; and relay 6./a delay of 0.; second. 
Por convenience in understandini the ópera- 
tion of the time delay relays hown in Fig. 
reference may be marie to Fig. 7 whih shows in 
simpliried form the electrical circuit of a typical 
time delay relay corresponding generally to the 
General ElectriC device .above mentioned. The 
letters A, B, C, D, E, and F identify terminals 
having the saine. functions as those similarly 
identiried in Fig..6. When termïual A isnot con« 
neted te terminal B through an external circuit 
the cathode of triode tube "/3 is Connected to ter- 
minal C thro.ugh the resistor 
thon charges wiçh the .polarity shown, by meanS 
of the grid outrent, te the pak Of the voltage. 
between terminal C and the movablè contact of 
adusting potentiometer 
When the exter.nal circuit betwen terminals 
A and B is closed, the cathode of tube ./3 is con- 
nected directly to terminal B. The voltage at the 
gïid of tube ./3 thon represents the summation of 
the A. C. voltage between terminal B and the. 
movable contact of the potertiometer  and ttie 
direct current voltage to which condenser 
charged. When the external circuit is closed, .the 
direct current voltage wfll always be greater than 
the alternating current voltage and the tube Will 
hot initially carry a current in its .plate circuit. 
The capacitor ./5, however, immediately com- 
mences to discharge çhrough resistor ././and after 
a definite time determined by the rime conStalt of 
the combination of resistor ././ and .capaitor ./6, 
the direct current voltage at the grid falls below 
the alternating current voltage and the tube 
commences to pass current during eery .positive 
half cycle. The voltage levels, and hence, the 
tUne delay characteristics, may be austed over 
fairly wide limitS by the potentï0metêr 1. The 
time intervals may be furtter increased by the 
use of a ]arger capacitor ./§ or by Connecting 
another capacitor in parallel therewith. Simi- 
larly, the substitution of a resist0r ./ Of less re- 
sistance or the cormection of another resistor in 
parallel With ./1 will decreaSe thé tirné deiay, 
As soon as the tube 3 ommècès t0 paS 
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rent, that current wfll pass through relay coil 
and sviteh the movable contact on-.terminal D 
frein terminal E and connect if to terminal F. 
The capacitor ./9 supplies current to keep he 
 relay from chattering during those hall cycles 
of the altm-nating supp]y voltage in which the 
tube does net pass current. 
Opeuing the external circuit between terminals 
A and B after the completion of the tUning oper- 
]0 ation wfll reset the relay, returning the-contaCts 
te their original position and rechàrging the con 
denser ./. 
In a general reviexv of the operation of the 
system, if may be noted that the initial supply 
15 of air pressure actuates the air switch 69 and 
supplies power to all units. After a short delay 
determined by the warm-up characteristics 
the relay tubes and the charging rime of ttie con 
densers in the delay units, the test is .ready te 
20 function. 
A rirearm for testing may be placed in the rest 
with the forearm lyin,g in the V formed by plates 
2 and  and with the butt plate held back against 
abutment  by the plunger |6. The stock may 
25 thon be rirmly seated in V-block 6 and the clamp 
9 swung over to draw upper block ./ down into 
contact with the upper edge of the stock. The 
mounting of these V-blocks iusures the accurate 
placement and secuïe retention of the gun stock. 
S0 When the clamp 9 is thrown over conter into 
locking position, the microswitch 1 is actuated 
fo complote the circuit through the solenoid of 
air valve ./8 and the fore-end .clamps 2 are oper- 
ated. At the saine rime, the application of air 
35 to clamps 2 also operates an air switch ./2 fo 
close one gap in the riring circuit. 
It will be recalled that the air motor 3 ïvill be 
holding the top frame forward with the abut- 
ment  in engagement with thê Stop block 
40 and that both top frame switchès - and 66 will 
be in their normal positions as shown bi Fig. 6. 
When both push buttons 6.[ bave beén presSed 
down, it wfll be noted that the externàl circuit for 
öperating each of the re]ays Wili .be losëd and 
45 heir tuning cycles initiated. Af ttïe same rime, 
a circuit is comp]eted through the n0rma]]y ]osed 
contact of rime delay relay 62 and the Coil Of 
tèrloCt relay 65 to close a circUit around the push 
buttons and maintain the ririii circuit closed 
59 until time delay relay 62 times out hus permit- 
ring thë operater to .release the bUttois With0ut 
disrupting operations. 
Another imlnediate effect of the closing of the 
riring circuit is the completion of a circuit through 
55 mi.cro-switch 8 and the norma]]y clo.%d cOntacts 
of time delay relay 6./ to the air motor reversing 
coil 66 of valve 6 controlling the àir motor ]. 
" The piston rcd 4 unmediately withdravs froln 
engagement with the top frame and travels ata 
69 velocity determined by çhe rate of escape of 
trapped air thr0ugh the bleeder valve 8|. A1- 
though the top frame is no longer supported in ifs 
forward position by the piston rod 4, it will be 
retained there at any normal angle of êlvation 
65 by friction with the ball  which is grippëd by 
magnet 9. 
Since the top frame is thus retalned iii ifs for- 
ward position, the micro-switeh  in the firing 
circuit wfll romain closed When the rime delay 
70 relay 6 rimes out af about 0.1 scond, a circuit 
wili be closed through contacts D and F, solenoid 
 and sWitch 6 to pull the trigger and tire the 
gun. As the gun rires the forces Of recoil ac- 
celêratë the top framè reárwardly arid thê initial 
7 piase of this accelërti0n is át a rate which 
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usually causes the frame to slide a short distance 
before the balls commence to rotate. The high 
powered loads will cause the top frame fo recoil 
at a faster rate than the normal rate of the air 
motor and the piston rod will be overtaken. 
In the event that either firearm or ammunition 
is defective and hangfire is encountered, if is 
preferable net fo allow the top frame to recoil 
without opposition aïter the air motor has sub- 
stantially completed its rearward excursion. 
cordingly, it is the function of the rime delay 
relay 67 fo return the air motor belote if reaches 
the rear limit of its movement in the event that 
the arm has hot fired by the rime 0.4 second has 
elapsed. Switch 68 remains in the position shown 
in Fig. 6 until the top frame has recofled and 
when rime delay relay 67 rimes out a circuit is 
completed through contacts D and F thereof fo 
the actuating coil 62 of the air valve 66. This 
action reverses the air motor and it is returned 
by air pressure at a rate determined by the set- 
ring of bleeder valve 68. 
If the arm rires normally and the top frame 
recofls the micro-switch 68 will transfer control oï 
the air motor from rime delay relay 67 fo rime de- 
lay relay 65 which does hot time out until sub- 
stantially 0.8 second has elapsed. In this length of 
rime the top frame and the air motor under the 
combined urging of compressed air and the recoil 
forces of the top frame will bave reached a rear- 
most position and come to test. When relay 
times out the air motor will be reversed to 
turn air motor and carriage to a normal for- 
ward position. Valve 66 is preferably net of a 
spring return type and, hence, wfll romain in 
either position, after one coil has been de-ener- 
gized, until the opposite cofl is energized. This 
insures that the operation of switch 6, although 
occurrir in raid stroke oï the air motor, does 
hot interïere with the smooth movement thereof. 
Relay 62 preferably is adjusted to time out 
just after the top frame has been returned to 
forward position and releases the interlock relay 
68, thus opening the by-pass around the firtng 
buttons and resetting all relays. Since the valve 
66 remains in the position to which it was last 
drawn, the air motor will continue fo press the 
top frame forwardly against the stop block 
It has already been noted that the top frame 
usually slides rearwardly on the balls belote they 
commence fo roll. As a result, when the top 
frame returns toward its forward position the' 
halls reach their stops belote the top frame does 
and the final forward movement of the top frame 
is a slidin movement. Thus, the return of the 
top frame to its identical starting position is net 
influenced by the posstbility that foreign materia.1 
may bave accumulated on a face of a bal! stop 
and prevented the ball from reaching ifs identical 
position. The only other possibflities of a non- 
identical firing position are practically ruled out 
by the fact that the halls bave virtually line con- 
tact with the v-tracks in which they roll and are 
therefore self-cleaning; and by the fact that 
the clamps retain the arm agatnst any shtfting 
in the top frame. 
After the gun bas been clamped in the mourir 
]t may be fired as described above for as many 
rounds as desired, appropriate adjustments of 
the azimuth and elevation of the test being made 
fo conter the group in the desired impact area. 
Generall.v, one round wfll sufce for initial lo- 
cation of the point of impact and four fo ten 
rounds will conc]ustvely establish the tnherent 
grouping charactertstic of the arm. If a rifie 
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round to have a sattsfactory grouptng character- 
istic, the alignment of ifs sights with the ob- 
served point of impact may be checked and, if 
necessary, corrected without removing the rtfle 
5 from the mount. 
While I bave quite specifically illustrated and 
described a preferred embodiment of my inven- 
tion, if will be obvious that variations may be 
made therein without departing from the spirit. 
i0 of my invention. For an exact statement of the 
limits thereon, reference may be had fo the ap- 
pended claims. 
I claim: 
1. A machine test for flrearm testing compris- 
]5 ing in combination a framework; means to clamp 
a firearm to said framework; a mounting for said 
framework including a track; rollable means en- 
gaged between said framework and said track 
supporting the framework with capacity for 
0 coil from a predetermined starting position rela- 
tive to said mounting; means fo return said 
framework to said starting position after com- 
pletion of said recoil; and electrical contre1 
means for said return means arranged te tender 
25 said return mears inoperative te oppose recoil 
of said framework af the instant of firing and 
during a free recoil period thereaïter at least 
equalling in rime duration the time required for 
a projectile fired frein a firearm clamped te said 
30 framework fo pass through the barrel of said 
firearm. 
2. A machine test according fo claim 1, said 
clamping means being constructed and arranged 
to engage the buttstock and forestock of the tire- 
5 arm without contacting or straidng the barrel oï 
said firearm. 
3. A machine rest according te claim 2, said 
framework and said mounting therefor being 
provided with opposed, parallel, cooperating 
0 tracks and with spherical halls received in said 
tracks upon which said framework is rollably 
supported. 
4. A machine rest according fo claim 3, and 
means associated with said mounting to decel- 
45 erate and stop the free recoil of said framework 
after a projectile bas passed through the barrel 
of the firearm. 
5. A machine rest according te claire 4, said 
decelerating means incorporating a pneumatic 
50 cylinder, an exhaust ourlet from said cylinder, a 
restricted orifice limiting the escape of air 
through said exhaust outlet frein said cy!inder, a 
piston reciprocab!e in said cylinder, and control 
55 means arranged to position said piston where it 
will be out oï contact with said framework at the 
instant oï fiïing and during said free recoil pe- 
riod and engaged by said framework at the con- 
clusion of ïree recoil thereoï and thereby pro- 
.0 pelled into said cylinder te compress the air there- 
in and to îorce saine through said restricted ori- 
ce. 
6. A machine test according, te claim 5, includ- 
in in addition a source of air under pressure and 
,î5 control valve means associated with said pneu- 
m&tic cylinder arraned to close said exhaust out- 
let after said framework has recoiled and to 
rait ir fïom said source into said cylinder to ira- 
part a counter recoil movement to said piston 
70 #,nd theïeby fo ïeturn said framework to said pre- 
d,ermined startin position. 
.. A mchine test accordin fo claire 6 in which 
sv, id pneumatic cylinder is a double action cylin- 
deï a.nd in which said control valve means is, con- 
. trut and arranged for positioning to adroit 
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air îrom sakl source to more sais piston in either 
.directïon;. an operator for he. control valve; 
means arranged to initiate an operating cycle-by 
positioning said Valve to more saig piston in- re- 
cofling direction; and firing means mounted on 
said framework constructed and arrangeoE o tire 
a firearm clamped fo saïd framework only after 
sid piston bas started fo. more in the recofling 
direction. 
8. A machine rest according, t0 cIaim7,includ- 
ing rime delay switching means arrangeff tobe 
started by a manual operation and elecrical'.op- 
erators for said control valve and, said fining 
means, said switching means being Constructed 
and arranged fo energize said valve operator for 
positioning, said valve means fo more said piston 
in recoiling direction as soon as said switching 
means is manually started, thereafter to energize 
the operator for said firing means, and- thereafter 
fo energize the saïd valve operator for positioning 
said valve means to reverse said piston and there- 
by fo return sid framework to the predetermined 
starting position. 
9. A machine rest according fo claire 8 includ- 
ing an electric switch element in series relation 
with the operator for said firing means, said 
switch element being so positioned and arranged 
relative fo said framework and said mounting as 
fo interrupt the circuit to the operator for said 
firing means except when said framework is in 
the predetermined starting position. 
10. A machine rest according fo claire 9 in- 
cluding means arranged fo prevent manual start- 
ing of said tLme delay switching means unless 
said means for clamping a firearm fo said ïrame-- 
work is fully operative. 
11. A machine rest according to claire t0, in- 
luding a switch operated by recoil of said frame- 
work from the StaTting position and an uxiary 
tLme delay switching means arranged fo be dis- 
abled by operation of said switch and arranged fO 
energize said valve operator for positioning said 
valve means to reverse said piston if the frame- 
work does hOt recoil in response fo firing of the 
firearm immediately after the oPertor for said 
firing means bas been energized. 
12. A machine rest for firearm testing com- 
prising in combination a light weight rigid frame- 
work; means defining a V-groove in said frame- 
work arranged fo receive the forestock of a tire- 
arm; clamping means arranged fo engage the 
forestock oï a firearm to retain saine in said 
V-groove; abutment means in said' framework 
arranged fo be engaged by the buttplate of a tire- 
arm; opposed V-block means mounted in the 
ïramework and arranged fo bave clamping en- 
gagement with the upper and lower edges 0f the 
buttstock of a firearm; mounting means arranged 
fo accurately position said framework in a pre- 
determined position in which a firearm engaged 
therein may .be fired; means arranged fo accu- 
rately return said framework fo said predeter- 
mined position after each rime a firearm may be 
fired therein, and control means arranged fo 
render said return means inoperative fo oppose 
recoil of said framework af the instant of firing 
and during a free recoil periad thereafter af least 
equalling in rime duration the rime required for 
a projectile fired from such tirearm fo pass 
through the barrel thereof. 
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13. A machine rest  accordin to claire 12, said 
mounting means being provided with a plurality 
of  substantially  mutually prallel V-groove 
tracks; spherical halls received in said tracks for 
5 rolling movement therein; and cooperating op- 
posed tracks on said framework adapted fo be 
rollinglr supported on sa-id balls. 
14. A machine rest according to claire 13, and a 
magneio retaining device on said mounting 
i0 rangd - to releasable retain ai least one of said 
halls in a position in the track corresponding to 
said predetemined position. 
1-5. A machine rest according to claim 14, and 
pneurnatic buffer means on said mounting 
15 ranged fo be engaged by said framework during 
recoiling movement thereof and fo decelerate and 
stop sueh movement. 
IG. A machine test according to claire 15, a 
source of aîr under pressure;- and pneumatic pis- 
20 ton means operated by said air under pressure 
arranged  fo return said framework to said pre- 
determined position after recofling movement 
thereo. 
1-7. A machine-test according fo claire 16, said 
25 pneumatic buffet and said pneumatic piston 
means .being combined in a single pneumatic cyl- 
inder mounted on said mounting means and pro- 
vided with a piston arranged fo be engaged by 
said-framework; and valve means arranged to se- 
30 lectively festrict the escape of air ïrom said cyl- 
inder during recoil of said framework and the 
piston engaged thereby or fo adroit air from said 
source into said cylinder fo return said piston and 
said framework to said predeterrnined position. 
35 18. A machine rest for tirearm testing includ- 
irg in combination  a framework arranged fo sup- 
port a tirearm; mounting means for said frame- 
work am'anged fo spport and guide said frame- 
work during recoil thereof in response to the nr- 
0 ing of a- firearm supported thereon; a decelerat- 
ing piston arranged tobe engaged by and fo 
yieIdabl oppose recofl of said framework; means 
to initiate recoil movement of said decelerating 
piston-at a rate less than the normal recoil veloc- 
45 ity of tie framework; and means on the frame- 
w0rk to tire a firearm supported thereon after 
recofling movement ofthe decelerating piston has 
been started. 
"WAYNE E. LEEK. 
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